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[AH US] ^am^AI 

[aai^si mm 

[S^SS] 0001 

[XHSSJXU 2003.03.25 

[&92| SS] ?II0|IH D\gX\Z\ inS SX\ 

9^SS] wafer edge exposure apparatus 

[§^2J2E] 1-1998-104271-3 
[CHBiei] 

[&si 2± mm 

[ CH £| oi 2 c ] g_1 998-000386-5 

1 999-007368-2 

[CHBIS11 

[□£12] 3E] 9-1 999-000370-4 

[SI^Sl^Sl] 1999-056971-6 

[£S°J S^SJI] G00.D00-H00N 

[^Sie^&lS] 691120-1120311 

[?SSS] 441-390 

^SAI 3<M^i t!§omiS! 511-701 

1^3] KR 

[^sxn 

[£S°j ^sjii oiais 

[£S°J S^S^I] LEE , S I -HYEUNG 

[^°J§^SS] 701227-1812426 

442-070 

i^i s^is ^siai mm=? ^ysomn 12^ 409s 

KR 
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M42^°\ =R^Q\\ °\m IS! 

(en cHBiei 

3 ^4" (OJ) 



20 

5 

0 



2 

2 



9 m 

431,000 SI 

1. SSf/H- SAIIAH(ES)_1 



29,000 2! 
5,000 S! 
0 SI 
397,000 2! 



xii 60s °i fl§oii °i 
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[JSLSf] 

-g- «^£r <&3E*I| dl*}* *fl3=*|-7l $flol3S| 7>^>Bl -S-71 #*]£r $H 

3 ArF e^liHt Jl^AS. *\]7]-g ^ $X±= jl^7\ $X^. 
-£ 7d 

^W^*:, ArF efl^l^B, WEE 
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7>^>^| ^-^1 {wafer edge exposure apparatus} 

JE l£r 7H>^>^ }r.# 7^^^,^ iL^TT A} A] £ ; 

£ 2^ £ 1^ ^-^-^ ^^.s. 7 fls^ O.^. iL^-cr JE^; 

£ 4^ PAG^q Wi 34^H1 nj-^ il^xr neflS; 

£ 7a ifl*] £ 7cfe 44'^ ^# J f-7> cf^tr Ji<*l^ S^^cf. 

100 : ^ 140 : ^ S]^-^- 

200 : ^"^^ 240 : ^5. 

260 : 300 : # 

400 : 500 : sj-^- 
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^IH^S «V£^1 ^7># ^S^7l fl*IH*r Oj^og ^ ^ ^ A> 

^ ^ ^Hr^ A^^cf. ol^^. ^^s. a}^;§£ ^1 

^ *3 # £1 ^cHHtt ^-§-#^^1 3E.£5fl*l^H7} A>-g-^rf. 

2] 7>^>El» i^A}^ ^1 0] 3f] 7R>7>Sl Jf^-S] l£E|7|AE f ^SKr ^ o} 
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i-line ell^liS, KrF 31*1 ^B, ArF ^l^liB, E-beam 5fl*liB, ZL^JL X-ray e1|7]AE 7 f oi 

<i?> ^t|| ofl ^S. A^rS\k= £S2ll^|iBr ^S. KrF ArF ^|iB£ wf ^ ^ A 

3- 4eM ArF efl^l^B^l 3^ 7 r *l^r ArF 3|aH eflo]7^# A>-g-s>^ a> 

#21*1-1+, ^7la]-§- ^ -H-^l «1 -g-o] nflJjL ^o] KrF efl^liHi a^tr 248nm 4 

7>^1^ KrF eflol^7> 7^ A}-g-5]uL ol cf. o]S. o]«fl ^o]5| 7}^x\z) b=.%2\ 

(profileH Ir^m ^ <>KM ^^l^l #7>*}jl ^ioj , %<%q^7] %o] 3,a}z\o] 

3^ 371) ^t+. 

[ig^ol o]^} S}^ 7l#^ J+X|] 
<is> a. t^^. ^o. S j7 7 >^ ArF <^H ^}-§-*r*l &ol 7^7>^1 ^HTj] 

*fl**Kr ^-^ JlsL *Vx+. 

<19> Aj--^ ^^-7} £ «V^o] eqjo}ss| 7>^>e] ^ 3Hs)7 r 

*l^r ^4- ^-ir t^H^ #^Jf# i^W. #7l 3-^5.^ # s)-o]^^ 

*\ A^AA *>°H*r ^ 4# €«~¥-7 r *3*1^T+. 

<20> #7] 43. Hl^^ (non-linear optic material )S. °l-f-<H 
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^l-^S-fe HflEf «>•§■ iUflo];E(Beta Barium Borate, 0-BaB 2 O 4 ), 
B^iUiM H (Lithium Triborate, LiB 3 0 5 ), ^f- Ji^Mm (Cesium Lithium Borate, 

CsLiB 6 0i 0 ), 3^ S>;b|M;e (Potassium Titanyl Phosphate, KTiOP0 4 ), ^e}- 

^ °r=-^K1HH(Potassium Titanyl Arsenate, KTiOAs0 4 ), 1^ v] t}°]E-3^$. 
(Potassium Dihydrogen Phosphate, KH 2 P0 4 ), Tf-El efl te] = ^Bf^ ^^0]^^^] 3c^sflo];e 
(Deuterated Ammonium Dihydrogen Phospate, KD2P0 4 ), ^S.^ ^3-|-o]^.5.^1 i^^HH 
(Ammonium Dihydrogen Phospate, NH 4 H 2 P0 4 ), tt-eI $\o)t)B. <£5L^ v]t}o}^£_$\ g_^tf)o}^ 
(Deuterated Ammonium Dihydrogen Phospate, ND 4 H 2 P0 4 ), ^-&}o}^^^\ 3_^]o]^_ 

(Rubidium Dihydrogen Phosphate, RbH 2 P0 4 ), *fl# 6 >^l^l°lH (Cesium 

Dihydrogen Arsenate, CsH 2 As0 4 ) , ^^0]^= £}o]c o>H.^vflo|e (Deuterated 

Cesium Dihydrogen Arsenate, CsH 2 As0 4 ), 5j# Mj£LiHMH(Lithium Niobate, LiVb0 3 ), el# & 
Eflsflo]H(Lithium Tantelate, LiTa0 3 ), o>ol_$_c)lol;e (Lithium Iodate, LiI0 3 ), q 

-2.«lHB(Potassium Niobate, KNb0 3 ) , ^|Heflo]H(Bar ium Nitrate, Ba(N0 3 ) 2 ), #BlH i 

S.^} ^HBi^(Solid State Raman Shifters, KGd(W0 4 ) 2 ), S&r# ^EriLeflolH 
(Potassium Pentaorate), 3-^M-4-^^S.^^\^.-l ^-a] j= (3-Methyl-4-Nitropyridine-l 
Oxied), S^r ^-o>a.7l\l 3£^5flolH(L-Arginine Phosphate)-!" # *>M- 5E^ o]f2] s 

^-o] a>-§-^ ^ 01 cf. ^- 7 i 4-^. ^Jfo} S^l^r ^> y oM^°l ^ 9X^, #7] «V 

a}- « c v*l ni- o_ S i=, ^s^u|oKZr0 2 ), ^>ZLLi)Alo>( Mg 0), ^7 r (Si0 2 ), Stt B)EHoKTi0 2 ) ^ 
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7} ^ iH}^ i^Hje (Potassium Titanyl Phosphate, KTiOP0 4 ) S£^ 3. 

Er# £a 5]] o]e (Potassium Dihydrogen Phosphate, KH 2 P0 4 )# SL^t^t *r 9X^. 

<22> olSV, ^tgs] ^Jfs} £ ^ £ 1 £ £ 7# 

<23> ^ ^HHH^r <?fl 0] 3] ofl ££S] i£E]|7)AE^ ArF efl*l^H«- <*\)S. ^O] ^^*lcf. 

zl^i4 o]^ ^s] i-Aj efl^^JE > KrF eflxl^H, E-beam ^liB, X-Ray f- cf<#*!- 

<24> £1^^ ^o]3] 7>^>e] ^11- 7]]^^ O.S. 1<^^ A]-Al£o]cf. £ 1 

# ^^}^, 7}^*}^ ±% #*l±r 3 (chuck) (120), 3 S]^i-^(chuck rotating 

partXUO), =L?]JL t^( exposure part)(20)# 7f^cf. 

<25> 3(120)£r -^*<H ^t^tt $)}o)v\ ( W )7> ^^TT ^<>M 7 >^lti}.. ^ 

(120) ofeflofl^ 3(120)* *l*l*Rr ^1^1 cfl(122) ^ *1 t}K 122)1- a^-M^lfe ^Efl^g 5.^ 
(stepping motor )sf ^ 2^ 3*1-^(140) ^^]^rf. xlxltfl(i22) vlH^r SlH^KW)-!- 3(120) 
-M ^*}7] ^el-^ 0 ! ^€ ^ ^i=f. <>l<4 ^ sfl o] s] ^ 7l^l^<y ^^5- # 
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<26> ^^(20)^ <?V4€ ^)ol^( W )^ 7>#*}e] ^f£-# i^4xr ^JLiiL 91* 

^^Itt light source part)(200), ^ SW«K light fiber)(134), 3.2) JL # 

4°1*K 134)3.-?- B] ^^«lo> ^olsKw)^ 7 >#*>E] ^-^-ofl 2:A>§>^ 31^(1 ens part) (400)5. 

<27> £ 2^ £ 1^ #-8^(200)4 iflJ^ 7fl?f^S J±<^^r :£^°14. £2* 

#^(200m «H34^r light source)4 #^(240)0.3.^ ^^fe 91* ^#4 

7) #n #^(240)4 Q^Sr 4€^ 7] ^-(mirror ) (242) , =L^JL 

* ^#4^ #€^(200)4 <2^* ^sj-fe 4- s i s - ; 8(220)* 7\Qt\. ^>o.^( 2 20) ^ofl^ ^o] 

^(252) o] ^£ f-e!MH(250)4, e (250)4 ^(252)^ 7^ 4^4 

7] ^4 *| e)( shut t er)( 280 )7> ^^]^cf. *)e1(280)^ £B] ^cHl ^)«fl 3*1 fE^r 

^ ol^^ *(252)# *r &4. SE^r, 4^ vfl^fe ^4#* 

7>4^r ^>4* AllM^j o.^ Jf-44£r €Bi(filter)(260)7> 
<28> £ 30. ^-^(400)4 #^-g; J±<^^r £^14. £ 3* 4^4^, ^1^^(400) % 

4°1^ (300)7> ##ofl <£44g *>^-^i (420)4 44-^ (420H1 # 4°ltH(300) 

91 0 1 $)H^(w)4 71-^i-e] t£s. ^l^s- ( 44o) o. ^^cr] 

<29> <ati_V^o.S ArF «SH4^Hfe 44 i£efl*l^H(chemical amplification 

photoresist)^., J^^S-o^ ^(photon) l7fls] o_3. <3313 44^-§- 

* ^ ^4^^-S. °o 1: 4 i r#( quant urn yieldH ^s.^ 0.5. ^*r4. 44^ 
^ IE^|^liEo]]H ^^.jMKphotoacid generator, ©14 TAG')4 ^ ^-§-^(acid 
labile)Jl^-7> 44#°1 if-^cf. 
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<3o> £ 4^ pag f^-IS. 2p<Hl "4^ £L<^^^ ziEfl^o]uf . £ 4 ofl jjLo);^ PAG 

248nm£] spcHl «l«fl 193nm^ sHJMH ^^#^1 cfl5f 5«fl slnf. 193nm^ 4# 

* ^f-g-^ 3 -^l ^ 248nm^ a>-§-^: «l*fl ^^l^l 1/53. 33 # 

<3i> ^ol sjofl ArF 3M^H7} ^-f 193nm£| 7^]^ ArF 2JM 

*l~g-*Hr ?H Hr^*}^. ZLS)uf ArF Eflo]^^ 2:71 Hi -g- ^ ^>u) S}- -fr*] ti] -g- 

°1 c fl4- §°1 ^J3-€tf. 

<32> ^H^*!^ ^(240)O.S Hl-g-ol + o}a^£ 7 f ^-g-SlJl, ^El(260Hl 

^sfl ^sl^r \=365.48nm)oltf. H^H ArF ell^liH^l 3^"tr 4 

#4- 7}*)±r SA>*>71 ^1«H i-^ 4^ 193nm 4^-o. S ai^s}^ s^V ^JjL 

(wavelength conversion part)(500)# 7}&t\.. ^1} ol<2}- s|Ei (260H1 Sl*fl ^^5}^- 

7>^a1 <^°4 ifl^l 4^ 4^ 31 q} ^ ojtf. 

<33> sj-^V ^^(500)^ ^-Sl 4^ £^l?1^4r (non-linear optic 

material)^ o] =-o]^m-. ^-*}-#^^- 5}^-8; 1/25. ^ *H 2 JlLSSr 

(2nd harmonic generating mat erial)#c>l 7^14, s^-gr 1/30.5. tJlaUl 7l^ 3 JL2iS\- 
Mr^.(3rd harmonic generating mater ial *r Sl^f. 

<34> wl^^ HflE} «>-§- iiellolH(Beta Barium Borate, i3-BaB20 4 ), e|# 

H El a. efl °1B (Lithium Triborate, LiB 3 0 5 ), JeL^M e (Cesium Lithium Borate, 

CsLiB 6 0i 0 ), ^^r^ S^^l°lH(Potassium Titanyl Phosphate, KTiOP0 4 ), SeHt eIb}- 

^ o} s.^ vfl oj 1= (Potassium Titanyl Arsenate, KTiOAs0 4 ), 3E.b|-# cl^>ol 5.^3Eflo]E 
(Potassium Dihydrogen Phosphate, KH 
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2 P0 4 ), ^eflolB| ^ £E}# S^3|lolE( Deuterated Ammonium Dihydrogen 

Phospate, KD 2 P0 4 ), °^3-^r t)?>}o)^-3.*& S^^IMB (Ammonium Dihydrogen Phospate, 
NH 4 H 2 P04) ( TrEHM^ = ftS.^ i^HB(Deuterated Ammonium Dihydrogen 

Phospate, ND4H2P04), ^H^-B^l 3.i3HB(Rubidium Dihydrogen Phosphate, RbH 2 

P0 4 ), ^H-^-^ o> 5 ^vflolH (Cesium Dihydrogen Arsenate, CsH 2 As0 4 ), ^E^Htqc 

*fl# t^H^-S^ o>^^lvilo]E( Deute rated Cesium Dihydrogen Arsenate, CsH 2 As0 4 ) , 31- ^ 
-2.«flolH(Lithium Niobate, LiVb0 3 ), B]# ^EflelH B(Lithium Tantelate, LiTa0 3 ), 3# <>}°1 
.2. 3MB (Lithium Iodate, LiI0 3 ), a^<# °1B (Potassium Niobate, KNb0 3 ), h># MS 

e(MB(Barium Nitrate, Ba(N0 3 ) 2 ), = ^3]°lB ^ ^ =B|>i(Solid State Raman 
Shifters, KGd(W0 4 ) 2 ), ^E]-t,L3l°lB(Potassium Pentaorate) , 3-1l-HHS3| e) ^1-1 

^(3-Methyl-4-Nitropyridine-l Oxied), 5E^ <i-o}=.7]id i^o] e (L-Arginine 
Phosphate)^ # «Hi=. <?}M- ^^-0] a>-§-^ ^ 014. 

£ 5^ £E}^ ^Ef^ 3E^slMB(Potassium Titanyl Phosphate : KTiOP0 4 ), S.^-^ t\ 
sM^-S^ SL^M^e (Potassium Dihydrogen Phosphate : KH 2 P0 4 )^ ^ 2JL^A 

182.5nm5. 

£ 6<HH iL^r y>S+ ^ ^^(500)^ S^fe \fw>^>l- ^) *}JL ^3] 

* 1HM?l7l tilAf w 0 >^l ^-(anti-reflective coat ing) (520) °) ^ SU^K 

Sfe ^e S qo>(Zr0 2 ), ^^]A]o>( M g0), ^Sl7>(Si0 2 ), JEt^r E} e}u| c}(Ti0 2 )7}- AV-g-^^uf, 
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<37> £ 7a ifl*] £ 7d^ zfrzj- ^ ^3Hf(500)7> ^^S)^- -M^. 

^-^(500) xr ^ = (240)^ 7>^>E) a>o]^ «.«.ole}- £ ^*]<g ^ oi^ ^ S £ 

7a°lH Ji^ ia>^ ^o] ^(240)31 5L 7b°\) SL^s)^ aj-fif £ 

°1 # 3MwU300)2}- ^^-(200)^ *\°}°\) ^ &i=k 5E^, £ 7c°fl JE^s)^ a>sq. 

o] ^1^(400)2]- # sMtfU300) 4°H ^l^MM- ^ 7<H £Al5)^ «>i4 31^(400) 

#^oll >g*m ^ 5A^. ^-e-iq- 3§H(240)olH IHS^ ^ s^j-oj # ^.o^ 

(300) ^ ^1^(440)*^: ^ ^^}B.S. 7}^}^d\] ^}s\ 7 ] <#Z\o] 31^(400) 

<38> Sflo^CWH 3E.3L^ iMeflxj^HS] f^^r A>-g-s]^ rtfe} u}-^ 1/2 1/3 

JIS £%H7|^r °l-f-<^ sp£ ^^f-(500)# Alifl^ o_S A>-g-^- ^ 91^, sf^" ^ 

^(500)^ ^^mi ik v 7>^-^ ^» 7>^ ^ $m. 

<39> M. T^ofl s^ig, ArF £|^l^S7f S-lMs)^ 7>^>^^ jr^c] ArF ^a]^ eflo] 

<40> ^ofl 7>#*}B]3. 2:A>S)fe- Wjo] ^ol^ofl £ ^ iSe^l^H^l 

3^ £^ ^ XiASS., ^7>a) ^HTfl >M"8-*M *M*I 7}^}^ 

2) ArF ^l^l^Ht Jl^t^^S. ^71^- ^ ^ Jl^7> ^cf. 
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1] 

zle]zi 

*Kr 3Hs] 7H>^>El 
2] 

A o v 7l ^«r^-^ wl^d^ ^#^(non- linear optic material)^ °l^-<H*m ^-g- «- 

3] 

^-71 «]^^ ^#^^r wflEf ieflolHCBeta Barium Borate, £-BaB 2 0 4 ), E)# Be] 

iUlH H(Lithium Triborate, LiB 3 0 5 ), e1# 2i3HB(Cesium Lithium Borate, 

CsLiB 6 0i 0 ), e]e^^ ii^HB. (Potassium Titanyl Phosphate, KTiOP0 4 ), e)e}- 

^ °r=-^HHH (Potassium Titanyl Arsenate, KTiOAs0 4 ), 1^ c] ^-o] j= ^ i^MB 
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(Potassium Dihydrogen Phosphate, KH 2 P0 4 ), ^] ^M^l = Ie}# tq*H=.s.^l ii^MH 
(Deuterated Ammonium Dihydrogen Phospate, KD 2 P0 4 ), <£5Lw ^]^}^>]B.S-^\ i^^H^ 
(Ammonium Dihydrogen Phospate, NH4H2PO4), ttE-HHe^ QS.^ clsfo]^ Si^He 
(Deuterated Ammonium Dihydrogen Phospate, ND 4 H 2 P0 4 ) , cj*r°l— JtisIMB 

(Rubidium Dihydrogen Phosphate, RbH 2 P0 4 ), ^*> 0 1— 3.3fl aK^HHB (Cesium 

Dihydrogen Arsenate, CsH 2 As0 4 ), ^Ml^M^s. Afl^ r^ojjc 6>e.4vflol e( Deuterated 
Cesium Dihydrogen Arsenate, CsH 2 As0 4 ), &|# ^.^HH (Lithium Niobate, LiVb0 3 ), ^fr 
31 efl°|H (Lithium Tantelate, LiTa0 3 ), ^# <>H -2- (Lithium Iodate, LiI0 3 ), £.^\& ^ 
(Potassium Niobate, KNb0 3 ) , MBslMH (Barium Nitrate, Ba(N0 3 ) 2 ), i 

3MB ^ 3=3>s(Solid State Raman Shifters, KGd(W0 4 ) 2 ), ^Bj-^eflo] e 

(Potassium Pentaorate), e| ^-1 ^-^l^(3-Methyl-4-Nitropyr idine-1 

Oxied), 5E^ <i-o}s.7l\i 5L^i2MH(L-Arginine Phosphate )# ^ ^Kr^l #^ °] 

[^t 1 * 4] 

*ii 1%H1 &M^, 

A oM 31 °1 *| ^1 JEX^I ISEfl^liSr ArF 
[^T 1 * 5] 
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A o v 7l 4# W^tt ^Ef^ Si^ <>1B (Potassium Titanyl Phosphate, KTiOP0 4 ) 

^Br^ rq^>o]c S ^j ^i3|lolH (Potassium Di hydrogen Phosphate, KH 2 P0 4 ) 

6] 

7] 
8] 

A o v 7l 4^ S^Itt ^1 ^-(anti-reflective coatingH ^ 
[^n 1 * 9] 

A o v 7l ^^nvo. ^e s qc5>(zr0 2 ), *r^H o KMg0), ^B]?KSi0 2 ) , 5&tt 3iM 6 r 

(Ti0 2 ) 5Ef-*Kr ^o_s AAAA . 
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IS. 2] 

200 
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M 2003/11/21 



15L 3] 




W 

120 
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[51 4] 



0.7 



DPI-PTf 




300 



5] 



A'=Y = 182.5nm 



X = 365nm 
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[-£ 6] 
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w 

--—-120 
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w 

--—120 
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[.£ 7c] 




f—1 

w 

--—120 
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1 
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[5- 7d] 




w 

-—120 
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